An investigation study to establish the effectiveness of using mesiodistal width of mandible and intercanine arch width in mandible in sex identity in Madhya Pradesh. The study was conducted in the Department of Oral Medicine and Radiology, Modern Dental College and Research Center, Indore. The subjects selected for the investigation included 350 individuals from rural and urban localities visiting to Modern Dental College and Research Center, and camp was conducted in school and junior college in Madhya Pradesh (MP) region. Results were statistically analyzed by using mandibular canine index (MCI), calculated by formula and observed that the mean mesiodistal width of the right as well as left mandibular canine was larger in males as compared with females. Due to accuracy and easy method, it is considered for use in sex identity.
INTRODUCTION
Teeth are the most indestructible part of the body and exhibit the least turnover of normal structure and are readily accessible for examination and do not need special dissection. Because of these characteristics, teeth provide excellent materials in the living and nonliving populations for anthropological, genetic, odontological and forensic investigations. 1 Sexual dimorphism represents a group of morphologic characteristics that differentiate a male from a female. Among these dimorphic traits, tooth size has been evaluated in various populations for its interest in anthropologic and forensic applications. 2 Measurement of teeth is described as odontometry and variations in tooth size are influenced by genetic and environmental factors. Mandibular canine width and eruption age permit as high a degree of sex discrimination as do skeletal dimensions. Hence, canine width could be useful for sex determinations in forensic dentistry. Mandibular canines consistently exhibit greater sex difference in mesiodistal size and age of eruption than other teeth. The greatest sex difference in arch width also occurs in the canines. 3 When jaws are at hand, teeth may be used for gender determination with the aid of odontometric analysis. Mandibular canines are found to exhibit the greatest sexual dimorphism among all teeth. The mandibular canines are not only exposed to less plaque, calculus, abrasion from brushing or heavy occlusal loading than other teeth but also less severely affected by periodontal disease and so, usually are the last teeth to be extracted with respect to age. These findings indicate that mandibular canines can be considered as the 'key teeth' for personal identification. 4 Therefore, the present study has been undertaken to measure the mesiodistal diameter of canine in lower jaw of both males and females, so as to establish canine measurement variation in sex determination. Furthermore in this included to measure the intercanine arch distance of mandible in both males and females and to correlate the MCI of lower canine for sex determination.
MATERIALS AND METHODS
The present study comprised of 350 individuals of which 175 were males and 175 were females consisting of seven groups respectively. All 350 individuals included in the study ranged from 15 to 21 years.
Subjects were selected based on the following inclusion criteria: 1. Healthy state of gingiva and periodontium 2. Caries-free anterior teeth 3. Normal overjet and overbite 4. Absence of spacing or severe crowding in anterior teeth 5. Normal molar and canine interocclusal relationship (or class l).
After taking detail history and informed consent, alginate hydrocolloid impression of the upper and lower teeth was made using perforated metal trays. To study the odontometric data of mandibular canine, following measurements were taken from the casts of every individual selected for the study. 1. Mesiodistal width of mandibular canine-mesiodistal width of the mandibular canine taken as the greatest width between the mesial and distal contact points of teeth on either side of jaw (right and left side). 2. Intercanine width-intercanine distance measured between the tips of right and left canines in lower jaw. All the measurements were taken in millimeters (mm) using digital Vernier calliper. The Vernier calliper has measurements from 0 to 150 mm (0-6 inches) with the resolution of 0.01 millimeter and accuracy of ± 0.02 mm.
In order to study the sex prediction of individual using these two above-mentioned measurements, MCI was calculated based on formula used by Rao et al (1989) . 
RESULTS
It is observerd that in males, the mean mesiodistal width of right mandibular canine was 6.76 ± 0.41 mm (range: 5.64-7.76 mm) and left mandibular canine was 6.79 ± 0.38 mm (range: 5.88-7.76 mm). In females, the mean mesiodistal width of right mandibular canine was 6.56 ± 0.35 mm (range: 5.74-7.67 mm) and left side mandibular canine was 6.58 ± 0.36 mm (range: 5.75-7.57 mm). The mean mesiodistal width of right as well as left mandibular canine was larger in males as compared to females (Tables 1 and 2 ). In males, the mean MCI on right side was 0.258 ± 0.018 (range: 0.208-0.314) and on left side was 0.259 ± 0.017 (range: 0.218-0.314). In females, the mean MCI on right side was 0.250 ± 0.015 (range: 0.220-0.314) and for left side was 0.254 ± 0.015 (range: 0.222-0.302).
Intercanine width between the tips of right and left mandibular canines was measured in males and females. In males, the mean intercanine width was 26.25 ± 1.68 mm (range: 21.29 -29.98 mm) and in females, the mean intercanine width was 25.94 ± 1.28 mm (range: 22.26-29.56 mm). The mean intercanine width in males was larger than the females. Table 3 shows intercanine width in males as well as females.
DISCUSSION
'Human identification' is a mainstay of civilization and the identification of unknown individuals always has been of paramount importance to society. Identification of an individual, living or dead is based on the theory that all individuals are unique. Gender identification involves use of skeletal remains which is one of the oldest methods and recently used method, that is the DNA technique. 6 One of the older and widely used methods of gender identification is the skeletal remains. These methods vary and depend on the available bones and their condition. Anthropological measurements of the skeleton and the comparison with existing standard data must then be applied and may help to differentiate between male and female remains. The major skeletal elements are pelvic bones and cranium; other bones (e.g. humerus and femur), discriminant function analysis and prepubertal skeleton are also used. Pelvis is considered to be the best skeletal indicator of sex. Moreover, the structure which outlast even after all the other body parts are destroyed is 'teeth'. The preservation of intact teeth in anthropological remains buried for centuries attests to this fact. The sex identification using dental features is primarily based upon the nonmetric and metric dental traits. The nonmetric dental traits are Carabelli's trait of upper molars, deflecting wrinkle of lower first molars, distal accessory ridge of the upper and lower canines or shoveling of the upper central incisor. The metric traits are nothing but the tooth dimensions, i.e. odontometrics. 7, 8 Sex identification using odontometrics has been studied since long. The sex identification using tooth size is dependent upon the differences in the tooth size between males and females, which has been described as the 'sexual dimorphism'. Sexual dimorphism is the systemic difference in the form between individuals of different sexes in the same species. 9 The present study comprised of 175 males and 175 females with the inclusion criteria mentioned in the materials and methods. The subjects were between the age group of 15 and 21 years, since the attrition is usually minimal in this age group. The standardized methods were used for the measurement of the mesiodistal width of mandibular canines and intercanine width of mandibular arch. The measurements were taken from the casts of subjects using electronic digital Vernier calliper with the resolution of 0.01mm. The calculated values were used to draw MCI. The statistical analyses were performed on www.graphpad.com using graphpad prism4 software for windows, version 4.03. The mean values and standard deviations were used to draw standard MCI.
The mesiodistal width of mandibular canine was measured from both right as well as left side from all subjects included in the study population. The mean values of mesiodistal width of mandibular canine are in close approximation with the mean values of Moorress et al (1957), 10 Garn et al (1967), 11 Ghose et al (1979) 12 and Nair et al (1999). 1 Although there are few differences in the values of mesiodistal width of mandibular canine in some studies in the literature, which are probably accounted for the racial variations in tooth size; these findings are in accordance with the studies JIAOMR by Garn et al (1967) 14,11 and Otuyemi et al (1996) . 13 16 involving South Indian population. These differences are attributable to the regional differences in the tooth size which have also been found in the study by Lunt et al (1967) 17 and Ghose et al (1979) . 12 Ghose et al (1979) 12 studied the measurements from population groups of the same ethnic origin living in different geographical locations in the Arabian peninsula. Also, to some extent, these differences can be attributable to the difference in the body size. Garn et al (1967) 11 reported the correlation between the magnitude of the sexual dimorphism in tooth size and the magnitude of sexual dimorphism in body size in twin brother-sister. The correlation between the tooth size and body size even though not been confirmed, it could be the factor.
Comparison of MCI between males and females was done using unpaired 't'-test. The values were compared between males and females of same side. The MCI was less in females as compared to males for both right and left sides, and the difference was statistically significant (p < 0.0001). This was in accordance with Rao et al (1989) , 5 Muller et al (2001), 18 Yadav et al (2002) 16 and Kaushal et al (2003) . 15 This shows that the mesiodistal width of the mandibular canine is one of the sexually dimorphic characters. Also, the mandibular canine is resistant to decay and it is least affected by the periodontal disease. Taken together, the sexual dimorphism and the enhanced survival make this tooth a 'Key Tooth' in sex identification.
CONCLUSION
The percentage accuracy of sex identification using MCI was within the acceptable limits which can be used in sex identification. Thus, the present study emphasizes the role of MCI and concluded that it can be helpful and act as a valuable tool in forensic sciences for sex identification of an individual. Sex identification being the fundamental prerequisite in forensic medicine, many techniques have been described with the variable accuracy. Although, dimensions of teeth, i.e. odontometrics, show variability at the population level; they can be of great help in sex identification since some unknown factor is present which attributes the differences in the odontometrics between either sex.
